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The surface plasmon (SP) wave is a special surface electromagnetic wave 
associated with the collective oscillation of free electrons in metals when coupled 
with high frequency electromagnetic wave(eg.optical waves). It possesses a series of 
peculiar properties, such as overcoming of the diffraction limit and very high spatial 
localization enhancement of the field near the interface. As such it has received much 
attention in recent years. Stong potential have also been shown for applications in 
many fields, such as, nanophotonic devices and integrated photonoics. But the 
intrinsic absorption of metals leads to the degradation of their performances, This 
seriously hindered the development and application of the SP-based devices. So The 
researchers tried to introduce gain media in the SP structures to compensate the loss. 
Er silicate compounds and dye molecules are typical gain materials. In this thesis ,Our 
study focus on two aspects , one is the fabrication of the Erbium(Er) silicate 
compounds and their optical properties, and other is the surface-enhanced 
fluorescence which utilized the SP field-enhancement effect. 
First, Apply the metal(Ag)-assisted electroless electrochemical etching method to 
fabricate micro/nano-structures on the Si wafer, And then utilize the Sol-gel technique 
and the thermal treatment process to acquire the Er silicate compounds. We utilize the 
scanning electron microscope(SEM) and the X-Ray Diffractomer(XRD) to study the 
crystal structure and the composition of Er silicate compounds, Research the optical 
properties in photoluminescence intensity and the decay time. Discuss the influence of 
crystal defect、upconversion and the nonradiative transition to the photoluminescence. 
Conclude a reasonable fabrication process of Er silicate compounds. 
   Second, Prepare metal(Au、Ag) nanoparticles on the quartz substrate through 
sputtering and anneal process, Then the PVA/RhB solution was spin coated on the 
substrate. Investigate the metal-nanoparticles’ localized field enhancemen to the 
fluorescence of rhodanmin B, And The influence of different PVA and RhB 
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